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ABSTRACT

A murine model of accelerated senescence, the Senescence Accelerated Mouse (SAM),
consisting of senescence-prone (SAM-P) series and senescence-resistant (SAM-R) series was
recently developed in our laboratory. Judging from the ageing characteristics such as changes
in grading score with advancing age, life span, ageing dynamics and autopsy findings, the ageing
pattern in this model seems to be due to an accelerated senescence rather than to a premature
ageing. The present studies were undertaken to observe the effect of quantity and quality of
food on advance of senescence using SAM. 1) The effects of chronic restriction on grading
score of senescence, deposition of senile amyloid (ASSAM), mean life span and tenth decile
were investigated. The grading score of SAM-P/1 was significantly improved in the 409 food
restricted group. In SAM-P/1 liver, skin and testis, the severity of amyloid deposition was
significantly less in the 40% restricted group. A definite tendency to prolong mean life span and
tenth decile was observed in the 40% restricted group. These results suggest that 409 food
restriction modulates the advance of senescence in these mice. 2)The effects of soy protein
on grading score of senescence, incidence of thymoma and survival were investigated. The
experimental groups consisted of soybean group (fed soybean as protein source) and casein
group (fed casein as protein source). The grading scores of SAM-R/1, SAM-P/1 and SAM-P/
7 were not significantly different between casein and soybean groups. There were no differences
in the incidence of thymoma of SAM-F/7 between two groups. A tendency of increased survival
was observed in soybean groups of SAM-R/1, SAM-P/1 and SAM-P/7. The detailed studies on
the effect of soy protein on the deposition of senile amyloid, mean life span, tenth decile and

immunological functions are now under investigation. Nutr. Sci. Soy Protein, Jpn 6, 32-37, 1985.
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Table 1. Composition of control diet

Components

%
Casein 25.0
DL-Methionine 0.3
Corn starch 3.1
Sucrose 23.4
Cellulose powder 2.0
Soybean oil 9.0
Salt mix’ 5.0
Vitamin mix? 1.0
Choline chloride 0.2
Soybean oil plus vitamins® 0.1

'Salt mixture provided (in milligrams per 100 g diet):
NaCl, 540.440; K,C;H;+H,0, 1184.444; K,HPO,, 386.667;
CaHPO, - 2H,0, 1777.778; CaCQOs;, 817.778; MgCQ,, 204.
444; FeCsH;0,-3H,0, 80.000; CuSO,-5H,0, 0.889;
MnSO,, 6.222; K,Al(S0,),-24H,0,0.444; KI, 0.222;
CoCl,+6H,0, 0.444; ZnCO,, 0.222; NaF, 0.004; (6).
?Takeda, PANVITAN Powder, Takeda Chemical
Industries, LTD. Osaka, Japan. Vitamin mixture
contained the following in milligrams per 100 g diet :
thiamin HNOQ,, 1.0 ; riboflavin, 1.5 ; pyridoxine HCI, 1.0 ;
nicotinic acid, 10.0; calcium pantothenate, 5.0; folic
acid, 0.5; cyanocobalamin, 0.001 ; ascorbic acid, 37.5;
dl-e-tocopherol, 1.0; and I. U. per 100 g diet: retinyl
palmitate, 2500 ; ergocalciferol, 200.

32500 vitamin A 1. U./100 g of diet as synthetic ester and
1.0 vitamin E 1. U./100 g of diet as a-tocopheryl acetate
were added to soybean oil.
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Table 2. Composition of diet (%)

Components Casein Soybean
Casein 25.0 -
SPI 25.0
DL-Methionine 0.3 0.3
Corn starch 34.1 34.1
Sucrose 20.4 20.4
Cellulose powder 5.0 5.0
Soybean oil 9.0 9.0
Salt mix 5.0 5.0
Vitamin mix 1.0 1.0
Choline chloride 0.2 0.2
Soybean oil plus vitamins 0.1 0.1
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Fig. 1A. Changes in grading score with advancing age in male and female SAM-R/1.
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Fig. 1B. Changes in grading score with advancing age in male and female SAM-P/1.

Significant differences from corresponding control groups (a: p<0.05, b: p<0.01), and between 80% and
60% fed groups (c: p<0.05). Vertical line represents standard error for each mean value. N : Number of

animals examined.
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Fig. 2. Changes in grading score with advancing age in male and female SAM-R/], SAM-P/1 and SAM-P/7.

Vertical line represents standard error for each mean value.
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Table 3. Mean life span and tenth decile

Strains  Groups Mean life span  Tenth decile
days days
Cont 419.7+21.1 668.0+ 24.2
SAM-R/1  80% 473.94+32.9 645.7+ 9.8
60% 482.7+26.0 744.3+ 57.2
Cont 318.0+13.8 431.5+ 17.5
SAM-P/1 80% 342.8+24.5 444.51109.0
60% 407.8+24.5* 703.2+ 36.0*

% Significant difference between control and 60% fed
groups (p<0.05)
% * Significant difference between control and 60% fed
groups (p<0.01)
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Table 4. Number of survivors at 11 months of age

Strai G No.of mice No.of Survival
s
rams roup at 6m of age survivors (%)
Soyb .
SAM-R/1 oy .ean 10 9 90.0
Casein 11 6 54.5
Soybean 12 3 25.0
SAM-P
1 Casein 9 2 22.2
Soyb 1.
SAM-P/7 oy 'ean 19 6 31.6
Casein 18 2 11.1
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